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INOACHUTEJIbHAS 3AIIUCKA

[Iporpamma  kpyxkka  «PoOoToTeXHHMKa» Ha  OCHOBE  IIAT(HOPMBI
LEGO MINDSTORMS Education EV3. HampaBieHHOCTh — TEXHHYCCKAS.
[IporpamMma mpeamonaracT ydacThe AeTell pasHbix Bo3pactoB (12-15 jmeT) m ¢
Pa3HBIM YPOBHEM 3HAHUN UH(GOPMATHKU U TEXHOJIOTHUHU.

OpHOlf W3 BaXHBIX TPOOJIEM SIBISETCS HEIOCTAaTOYHAs OOECIeYeHHOCTh
WHXEHEPHBIMHU KaJpaMH W HU3KUU CTaTyC WHXXEHEPHOro oOpaszoBaHus. Ceidac
HEOOXOIUMO BECTH TMOMyJApU3anuio mnpodeccuu WHXeHepa. MHTeHcHBHOE
UCIIOJIb30BaHUE POOOTOB B OBITY, Ha MPOU3BOJICTBE U MOJIe 0051 TpeOyeT, YTOOBI
MOJIb30BaTeNM OOJafaii COBPEMEHHBIMU 3HAHUSIMU B OOJIACTH YIPABJICHHUS
poOoTaMu, 4YTO TMO3BOJIMT pa3BUBaTh HOBBIC, YMHBbIE, Oe€30IacHble U OoJiee
IPOJBUHYTHIE  aBTOMATH3WPOBaHHBIE cucTeMbl. HeoOXxoaumo mNpUBUBATH
MHTEpeC oOydarmmxcs K 00JacTH pOOOTOTEXHUKH M ABTOMATH3UPOBAHHBIX
CHCTEM.

Taxxke mgaHHas TporpaMma JacT BO3MOXKHOCTH IMKOJBHUKAM 3aKpENuTh W
NPUMEHUTh Ha MPAKTUKE MOJIyYCHHbIC 3HAHUSA MO TaKUM JUCIMIUIMHAM, Kak
MaTeMaruka, ¢usuka, uHPopMatuka, TexHoysorus. Ha 3aHsTHSX 1O
TEXHUYECKOMY TBOPYECTBY OOYYarOUIMEeCs COMPHUKACAIOTCS CO CMEXHBIMU
o0pa3oBaTeNbHBIMU O00JIACTSIMU. 3a CYET HMCIOJB30BAHMS 3araca TEXHUYECKUX
MOHATUH W CHEIUAIbHBIX TEPMHUHOB  PACIIUPSIOTCS  KOMMYHHKATHBHBIC
GYHKIIUKA ~ S3bIKA, YTIYOJSIFOTCS BO3MOXXHOCTH JIMHTBUCTUYECKOTO Pa3BUTHSA
oOyuatomerocsi. [laHHas mporpamMma TMO3BOJSIET  CO3/1aTh  YHUKAIBHYIO
00pa3oBaTEIbHYIO Cpely, KOTOpas CHOCOOCTBYET pPa3BUTHIO WHXKEHEPHOTO,
KOHCTPYKTOPCKOrO  MbIIIieHus. B mpomecce padorest ¢ LEGO EV3
oOy4aronrecs: MpuoOPETAIOT OMBIT PEIICHUS KaK THUIOBBIX, TAK U HEIIA0JIOHHBIX
3alad MO0 KOHCTPYMPOBAHHUIO, MPOTpaMMHUPOBaHUIO, COOpy JaHHBIX. Kpome
TOro, pabora B KOMaHAe CHOCOOCTBYeT  (OPMUPOBAHUIO  YMEHHS
B3aMMOJICHICTBOBATh C  COYYCHUKaMH, (POpMyIHpoBaTh, aHAIM3UPOBATH,
KPUTHYECKH OI[CHUBATh, OTCTAaWBATh CBOU HJICH.

Hean:
Pa3BuTne nHTEpECca MIKOJIBHUKOB K TEXHUKE U TEXHUYECKOMY TBOPUYECTRBY.

3agaum:

1. Tlo3rakomMuTh CO cpenoi mporpammupoBanus EV3;

2. IlpoexktupoBanue poOOTOB U MPOTPAMMHUPOBAHHE UX JACHCTBUMN;

3. BriaBuUTH U pa3BUTH MPUPOTHBIC 3a1aTKU U CIIOCOOHOCTH JIeTeH,
MIOMOTAIOIIUE TOCTHYD yCIieXa B TEXHHUYECKOM TBOPYECTBE;

4. Pacumupenue 00J1acTy 3HAHUM O

npodeccusix; 5. Ymenue oOydarommxcs

paboTaTh B rpymnmnax.



Jlyisg peanuzaniuu MporpaMMbl HCTIONB3YIOTCS 00pa3oBaTeNbHBIE KOHCTPYKTOPHI
¢upmer  Lego, xoncrpykrop LEGO MINDSTORMS Education EV3. On
npecTaBiIsieT coboif HabOp KOHCTPYKTHUBHBIX JeTaliei, MO3BOJISIIOIIMX COOpaTh
MHOTO-YHCJICHHBIE BapUaHThl MEXaHW3MOB, HAa0Op /JAaTYMKOB, JBUTATEIH W
MUKpokoMIibioTep EV3, KoTOpHBIi ympaBiseT BCel MOCTPOCHHON KOHCTPYKIIMEH.
C xoncrpykropom LEGO MINDSTORMS Education EV3 uaer Heobxomumoe
IPOrpaMMHOE 0OECTICUECHHE.

LEGO EV3 obecneunBaer mpocTOoTy MpH COOpKE HaydalbHBIX MOJENCH, 4TO
MO3BOJIIET YYEHUKAM IOJIYYUTh Pe3yiabTaT B Mpeneiax OJHOTO 3aHsATus. W mpu
TOM BO3MOYKHOCTH B WM3MEHEHHU MOJEJEH M MporpaMM — OYEHb WIMPOKHE, U
TaKOM MOXO0] TTO3BOJISIET yUAIIMMCSI YCIOXKHATH MOJIETh U IPOrPaMMy, TPOSIBISITH
CaMOCTOSITEIBHOCTh B U3yYCHUH TEMBI.

IIporpamma mnpenHa3HauyeHa JJisi JETEHl CPEHEr0 U CTAPIIETr0 IIKOJIBHOTO
3BEHa, BO3PACT KOTOphIX 12-15 Jner.
Cpoxk peanuzanum — 1 rog

Pacnpenenenue 4acoB HA y4eOHBIN IOA;
KonuuectBo yacos - 36
KonuuectBo yacos B Henemo —1

Ili1anupyemblii pe3yJbTar:

e CTUMyIUpOBaTh MOTHBAIUIO OOYYAIOMIUXCS K TOJYYCHHUIO 3HAHHMA,
OMOTaTh (POPMUPOBATH TBOPUECCKYIO JIMIHOCTD.

e CrnocoOCTBOBaTh Pa3BUTHIO HMHTEpeca K TEXHUKE, KOHCTPYHPOBAHUIO,
MPOTrPaMMUPOBAHUIO, BBICOKMM TEXHOJIOTUSIM, (OPMHUPOBATH HABBIKH
KOJUIGKTUBHOTO TPY/a.

o CdopmupoBaTh HaBBIKA KOHCTPYHPOBAHUS W MPOTPAMMHPOBAHHUSI
poOOTOB.

e CdopmupoBaTh MOTHBAIIMIO K OCO3HAHHOMY BBIOOPY HWH)KCHEPHOM
HaIpaBJICHHOCTH 00yUYEHHUS B JajIbHEHIIIEM.

IoaBenenne UTOroB padbOTHl MPOXOIUT B opMe OOIIECTBEHHON MPE3CHTAIIMN
(BbICTaBKa, KOHKYypC). YyacThe B KOHKYpCaX TEXHHYECKON HaIpaBICHHOCTH,
O0OMEH OIBITOM C JPYTUMU IIKOJIAMH.



TemaTuuyeckoe NJIAHUPOBAHUE

Ne |HammeHOBaHHE pa3iesioB M TeEM Bcero Teopus

4acoB /npaKkTHKa

1 |BBeneHue B pOOOTOTEXHHUKY 1 1/0

2 |KoHcTpympoBanue 13,5 13,5/10

3 |IIporpammupoBaHue 10 6/4

4  |IlpoexTHas neaTeIbHOCTh B MAJILIX TPyIIax 115 12,5/5

BCEI'O 36 22/9

KanennapHo-temaTnuyeckoe nJiaHMpPoOBaHUe

Ko-

Jn-

qe- Pasnen/ IIpeameTHbIe Buanbi

cTBO | Tema pe3yJabTaThl KOHTPOJIA

ya-

COB

Tema 1. BBenenue B po0oToTexHuKY (2 )

1 BBenenue B pobororexHmuky. Mmers obmue | becena,
Po6otel. Buasl po6GoToB. 3HaueHHE | PEACTABICHUSA O 3HAYEHUE 3a4eT 110
poOOTOB B  JKHM3HH  4YeJOBEKa. POOOTOB B KU3HU | TIpaBHJIaM
OcHOBHBIE HaIlpaBJICHUS YyesnoBeKa. 3HaTh | paboThl C
npuMeHeHus  poboroB. IIpaBuna | mpaswiia padoThI C | KOHCTPYKT
pabotel ¢ koHcTpykTopoM LEGO. koHCcTpykTOpOM.  3HaHHE | OpOM
A3piku mporpammupoBanus. Cpena | IOHATHA anroputma, | LEGO.
pOrpaMMUPOBAHUS MOy, UCTIOJIHATETIS
OCHOBHBIE OJIOKH. QIropuT™Ma, CHCTEMBI KO-

many ucnoauautens (CKN).
NmeTn oO1ee
NpeiCTaBlIieHUEe O Cpene

Tema 2. KoncrpyupoBanmue (27 )

1 IIpaBuia TexHMKH 0e30MaCHOCTH | 3HaHUWE COCTaBHBIX yacTed becena
npu padore ¢ podoramm- YHUBEPCAIBHOTO 3ayer 1O
KOHCTpPYKTOpaMu. [IpaBuna KOMIIJIEKTA LEGO | mpaBuiiam
obpamenus ¢ poooramu. OcHoBubie | MINDSTORMS EV3 EDU | rexnuku
MeXaHUYecKue 1eTajau u ux GbyHKIUH.  6€30MacHO
KOHCTPYKTOpPa M WX Ha3HavyeHwe. CIOCOOHOCTh  ydaluxcs  CTH

BOCIIPOU3BECTH ITarbI
cOOpKHM W OTBETHTH Ha 777




Moayas EV3. OG630p, skpan, | 3Hanue Ha3HaueHue | becena,
KHONIKA YOpPAaBJIEHUS MOAYJeM, | KHomok  monyns  EV3.| mpaktuky
UHIUKATOP COCTOSIHUSI, TIOPTHI. YMmeHnue COCTaBUTh | M
YcranoBka Oarapeii, cnoco0bl IIPOCTEUIIYIO
IKOHOMHUM IHEPIUH. nporpaMmy 10 IIa0JIOHY,
Bxiwyenue moayas EV3. COXpaHATh U 3alyCKaTh

3anuce NporpaMMbl U 3allycK €€ | IpOrpaMMy Ha BBIIIOJHEHUE

Ha BBINIOJIHEHHUE.

OcHoBHBIE MeXaHH3Mbl = 3HAHUE napameTpoB | becena,
koHcTpykTopa LEGO EV3.| MoTOpa M HMX BIMSHHE HA | IPAKTUKY
CepBoMoTopel EV3, cpaBHenwme | paboty ™oaenu. Hmets | M
MOTOpPOB. MomHocTh U | IPEJCTaBICHUE O BHJIAX
TOYHOCTb  MOTOpa. MeXaHHKa | COEAMHEHUH U Iepeaay.

MEXaHU3MOB U MaIIlH.

Buabl coequHeHni U nepeaad u

HX CBOMCTBA.

CoOopka moxenu podora mo Cnocobnocte  yuamuxcs | becena,
UHCTPYKIMH. BOCITPOU3BECTU ATanbl | MPaKTHKA
IIporpaMmMupoBaHue IBH:KeHHsT COODKM U OTBETUTh Ha

BIIepe] M0 NPAMOM BOIIPOCBHIL. YMenue
TPAeKTOPHH. BBIIIOJIHUTh PacyeT 4Yucia

Pacuyer 4yuci1a 060poTOB KoJieca | OOOpOTOB  Kojeca  JId

JJIs NPOXOKAEHUS 3aJaHHOIO0 [POXOXKIACHUSA 3aJaHHOT'O
PaCCTOSIHUS. PaCCTOSIHUSL.

narymka. llpakrukym.

C UCHOJIB30BAaHHUCM JaTUYHKA
KaCcaHud.

JaTuuk kacaHusi. YCTPOHCTBO

Pemienne 3amxad Ha ABUIKeHHE

NIBIOKCHUEC

KaCaHHI.

YMeHue pemiats 3a1a4ud Ha

becena,
C | IPAaKTUKY

HCIIOJIB30BAaHUCM  OaT4YHUKaA | M

I'mpockonuyecknu 1aT4uK.
NudpaxkpacHbiii JaTUYMK,
PEKUM NPUOJIMIKEHUS, PEKUM
Maska.

YMeHue pemars 3a7ayd Ha
JIBUKECHHE c
HCIOJIb30BaHUEM

TUPOCKOMUYECKOTO

becena,
MPAKTUKY
M




1 IMoak/jyeHue AATYUKOB W YMCHHC Ha3bIBaTh JaTYMKH, becena,

moropoB.UnTepdeiic  momymst | "X (GYHKIMHA B CTIOCOOBI MPaKTUKYM
HNOAKJIFOYCHUA K MOJAVYIIIO,

EV3. IlpunoskeHus  MOTyIs. | - AYIHO;
MpaBUJILHO paboTaTh C

[Ipeacrasnenue nopra.
KOHCTPYKTOPOM

VYrpaBieHruE MOTOPOM.

1 IIpoBepounasi padora Ne 1 mo OOo0OmeHNE u | IIpoBepou
TeMe «3HAKOMCTBO ¢ PO0OTaMH  CHCTEMATH3AIUA Has pabora
LEGO MINDSTORMS EV3». | ocHOBHBIX  moHsATUH 10| Nel

TeMe

Tema 3. IlporpammupoBanue (20 4)

3 Cpena nporpammupoBanus | CriocobHocts  ydammuxcs | becena,
MOy IS EVS. Coznanue | BOCIIpOU3BECTH 3Tambl | MPAKTUKY
MporpaMMbl. Y gajieHue OJIOKOB. | IIPOrpaMMUPOBAHUSA UM
Brinonxnenue MIPOTPaMMBI. | OTBETUTH Ha BOIIPOCHI.

CoxpaHeHue u OTKPBITHE
MIPOTPaMMBL.
1 Cueruyuk kacanmii. BerBienue | YMmenue MCIIOJIb30BaTh | MHauBuayan
Mo JaTYMKAM. BETBJICHUS TMpH perieHun | PHEM
o coOpaHHast
MeToabl NPUHATHS PelleHuil | 3a1a4 Ha JBKECHUE
MOJIEND,
podorom. Mogaenu TmOBeACHUS
BBIITOJIHATOIIL
P pa3HOOOPA3HBIX CUTYAIIMSIX. as1 IeHCTBYS.
1 IIporpammHoe ob0ecrieueHne | YMEHUE ucnoJib3oBath | becena,




EV3. LUKJIBI IIPU PELICHNUM 3a7a4 | IPAKTUKY
WNurepdetic. OcHOBHOE OKHO. | Ha ABUKEHUE M
CBoiicTBa U CTPYKTYypa MPOEKTA.

Pemienne 3aga4 Ha JABUKEHHE

BJ0JIb CTOPOH KBajJpara.

Hcnonp3oBaHne LHMKIOB HpPH

pELICHNH 3a]1a4 Ha JBUKEHHUE.

1 IIporpammublie O0JI0KH H Cnocobnocts  yuamuxcs | becena,
NAJUTPbI NPOrPaMMHPOBAHUSA. | BOCIIPOU3BECTH ATaIlbl | IPAKTUKY
Crpanuria anmapaTHBIX CPEJCTB | COOpKHU u M
Penakrop KOHTeHTA. MIPOTPaMMHUPOBAHUS U
NucTpyMeHThl. YCcTpaHeHue OTBETUTh Ha  BOIPOCHI
Henonaaok. [lepezanmyck Mmoayns | yduTens.

1 Pemienuve 3amauy Ha aBukeHue | CIIocOOHOCTH yaammxcs | [Ipakrukm
no KPHUBOM. He3zaBucumoe | BocipousBecTu ATanbl
yopasieHue MoTopamu. [1oBOpoT | mporpaMMHUpOBaHUs u
Ha 3aJlaHHOE YHCJIO TPaJyCoB. | BBIIOJHATH pacyeT  yria
Pacuer yrna noBoporta. MIOBOPOTA.

1 Ucnoan3oBanue HHMJKHEro | YMEHHe pemiarh 3aiayu Ha | [Ipakruky
AATYMKA OCBEIIEHHOCTH. | JIBIKCHUE C OCTaHOBKOW Ha | M
Pemienune 3amad Ha JBUIXKEHHE C | YEPHOM JIMHUU
OCTaHOBKOW Ha YEPHOU JIMHUH.

1 Pemenue 3aga4 Ha JBHJKeHHe YMEHHE pemiath 3anauu Ha | [Ipaktu-
BA0b  JuHuu. KanuOpoBka | IBMKEHUE BIOJIb YEPHOU | KyM
JaTYMKa OCBEUIEHHOCTH. JUHUU

1 IIporpammupoBanune MoayJieii. = YMeHHe pemiaTh 3anadu Ha | becena,
Pemienne 3ajga4y Ha MPOXOXKJEHUE TIO TOJI0 M3 | MPAKTUKY
NMPOXO0:KIEeHUE MO MOJII0 U3 KJIETOK. M
KJIETOK

1 Cmotp poGoToB Ha TecroBom O000mEeHHE 1 CMOTp
mosie.  3adeT  BpeMeHW — u | CHCTCMATH3ALMA OCHOBHBIX | h0GOTOB
KOJIMYECTBA OIHI/I60K. MOHATHU TI0 TEMC «OCHOBEI

IIPOrPaMMHUPOBAHUS
Tema 4. IlpoexkTHast AeATEIbHOCTD (23 )
1 H3mepenune OCBEIEHHOCTH. 3HaHMe  Ha3HauyeHus U | becepa,
Omnpeesienre 1BETOB. Pacno3HaBaHWe | ocHOBHEIX PEXUMOB | IPAKTHKY
IIBETOB. Hcnoan3oBanue pa60TI>I ATYHKA BETa M
KOHCTPYKTOpa B KayecTBe
undposoii 1adbopaTopun




N3mepenue paccrossuuii 10  3HaHue  HazHaueHue U | becena,
00bEKTOB. OCHOBHBIX PEXKUMOB | IPAKTUKY
CxkaHupoBaHue MECTHOCTH. paboThl  YJIBTPA3BYKOBOIO | M
JaTIHKa.
Cuna. Ilneyo cumibl. YMeHue BBITIOJIHATE | becena,
IloabeMHBIN KpaH. pacueTsl [IpU | IPAKTUKY
Cuerunk 000poToB. CKOPOCTH | KOHCTPYMPOBAHUU M
BpaIllCHUS CEpBOMOTOpA. | HOABEMHOTO KpaHa.
MoOnIHOCTE.
praBJ]eHHe pOﬁOTOM c YMmeHue nporpammupoBatb | CobpaHHas
MOMOIIBI0 BHEIITHUX po60Ta, OCTaHaBJIHMBAOIICrocsa | MOIACIIb,
o o Ha OIpCACIICHHOM PaCcCTOAHUHA | BBIIIOJHAOL]
Bo3aeiicTBuii. Peaknus po6ora
A0 MpCIATCTBUSA ast
Ha 3BYK, IIBET, KAaCaHHe. npenonarae
Taiimep. MEIE
JICHCTBHSL.
I[Bl/l)KeHl/Ie mo 3aMKHyTOI7I Hanucanue IIpOrpamMMBbl Cob6pannasm
TpaeKTOpHH JJISL JABUXKCHUA 10 Kpyry | o4ciib,
qcpe3 MCHIO KOHTPOJJICPA. | BBIIIOJIHAKOILL
Pemenue 3amauy Ha
o 3aHYCK u oTjJaaKa | asa
KPHUBOJINHEITHOE IBUKEHHE. HPOrPaMMBL. Hamucanme | mpegmonara
APYrux IpOCTBIX IIPOrpaMmM Ha eMbIe
BBIOO amxcs n 1704 o
P yHam JICUCTBHUSI.
caMOCTOSITeIbHAs OTJIaaKa.
KoncrpynpoBanmue moxaenei | Hanucanue nporpammbl | CobpanHas
PoOOTOB sl pellieHusi 3aa4 ¢ | U1 JBWKECHUS 110 KOHTYpPY MOA
eJib,
HCIO0JIb30BAHUEM HECKOJbKHX | TPEYTOJIbHUKA, KBaIparTa.
. | BBITIOJIHSFOIL
Pa3HbIX BUI0OB TaTYUKOB. Pobor, 3aNHMCBIBAOIINM |
TPaeKTOPHIO JIBIKCHUSA U | ppenmonarae
IMOTOM TOYHO €¢ MBIE
BOCIPOU3BOIALLNN NEWCTBHS.
Pemenue 3amauy Ha BbIXOj u3 | Cosnanue u otrnanka | CobpanHast
HaﬁanHTa porpamMmaI JJISA JABHXXCHUA | MOACIIb,
p060Ta BHYTPU IIOMCIHICHHA U | BBIIIOJHAIO
OrpanuyeHHOe IBHKEHHE.
CaMOCTOSATCIIBHO OFI/I6aIOIJ_ICFO arast
MMPCIATCTBUA. ,Z[CﬁCTBHH




IpoBepounass padora Ne2 mo O6oOueHue u | [Iposep

TeMe «Buabl ABMIKeHMH | CHCTCMaTH3anA OCHOBHBIX | ypag
noHATHH 1o TeMe  «Bunael
pPo60TOB» £ 006 pabora
ABIKEHUH POOOTOBY» Ne2
Pabora Hax mnpoekramu. YMenue cocraBisaTh 1iaH | KoHkypce
[IpaBuia copeBHOBaHUM. NEUCTBUNA JUIi  PEIICHUSA

CJIO’KHOM 3aJ1a4yn

CopeBHOBaHHe Po00TOB Ha | YMeHue cocTaBiaTh IuiaH | Konkypce
TECTOBOM IOJie. 3a4€T BPEMEHM @ ACHCTBUN JUIA  PEILICHHS

U KOJIMYECTBa OIIMOOK. CJIOYKHOM 3a/lauun
KOHCTPYHpPOBaHUs poOoTa
KoncrpyupoBanue co6cTBeHHOM Pazpabotka coOcTBeHHBIX | PelieHue
Mojenu podora. MOJIEIICH B TPYIIIaXx. 3a71a4
(vHD. W
rpymn)
IIporpamMmupoBanue u | [IporpammupoBanue Pemienue
HCNbITAHUE COOCTBEHHOI | MOJIENIN B Ipynmnax 3aja4
MoieJ Il podoTa. (uaa.  w
rpymnn)
IIpe3enTanun U 3ammTa | [IpeseHranusa moxaenein 3amuTa
npoexkra «Moil yHMKaJIbHBIH MPOEKTA
podoT»
OCHOBHOE COAEPXAHHUE

BBenenue (2 4.)

3HakoMCcTBO ¢ MupoM Lego. Mctopus co3nanust u pa3BuTus komranuu Lego.
Beenenue B npeamer. M3yuenne maTepruaibHOM 4acTu Kypca.

KoncrpyupoBanue (27 4.)

NuctpykTaxk mno TexHuke Oe3zonacHocTd. (COOpka OMBITHOM MOJENH.
KoHcTpyupoBanue  moiauroHa.  3HAKOMCTBO C  IPOTrpaMMHPOBAHUEM.
Hanumcanue npocreiiiiero airopurMa u €ro 3amyck. IIpumenenue anropurma u
Mozaenu Ha moiuroHe. [loBropenune m3yuenHoro. Passutue mozenu u cOopka
0oJiee CIIOKHBIX MOJIEIEH.

IIporpammupoBanue (204.)



BusyanbHble A3BIKM IIporpaMMupoBaHusi Paszmensl mporpaMmbl, yYpOBHH
CIIOKHOCTH. 3HAaKOMCTBO C KOHTposuiepoM. HWHbpakpacHblii mnepeaaTyuk.
[lepemaua nporpammbel. 3amyck mporpamMmbl. KoMaHabl BU3YaJbHOIO S3bIKA
nporpamMmmupoBanusi. M3yuenne OxkHa MHCTpyMeHTOB. M300paxkeHne KoMaH B
mporpaMMeé M Ha cxeme po0oTa ¢ NUKTOrpaMMaMH, COEAMHEHHE KOMAaH]I.
3HaKOMCTBO C KOMaHJaMH: 3allyCTH MOTOP BIEPEN; BKIIOYH JIAMIIOYKY;
XKW, 3allyCTH MOTOp Ha3ad; crom. OTpaboTKa COCTaBJIEHUS MPOCTEHUIIEH
IporpamMmsl MO 1IA0JOHY, EPEAAUN U 3aITyCKa MPOTrPaMMBI.

CocraBnenue nporpammbl. COOpka MOJAENTH C HCIOJIb30BAaHHUEM MOTOPA.
CocraBiieHne nporpaMmsl, nepenava, jaemMoHctpauusa. COopka Mopaenu c
WCIIOJIb30BaHUE JTAMITOYKH. CocraBnenue IIPOTPaMMBI, nepenaya,
neMoHcTpauus. JluHeniHas w  uuMkiauMyeckas nporpamma.  CocraBieHue
IIPOTPpaMMbl C HCIIOJb30BAHUEM IIAPAMETPOB, 3aUMKIMBAHUE NPOrPaAMMBI.
3HaKOMCTBO C JaTdyMKamMH. YCJIOBHME, YCIOBHBIM nepexox. JlaTuMk KacaHUs
(3HaKOMCTBO C KOMaHJaMH: AU HaXaro, AU OTXKATO, KOJUYECTBO
Haxatui). Jlatumk ocBemeHHocTr (JlaTuMk  ocBerieHHOCTH. BiusiHue
IPEAMETOB  Pa3HOro I[IBE€Ta Ha IOKa3aHWs J1aTYUKAa  OCBEIICHHOCTH.
3HAKOMCTBO C KOMaHJaMHU: K] TEMHEE, KJIH CBETIIEE).

IIpoexTHast AeATEIBHOCTH B rpynmnax (234.)

Pa3paboTka coOCTBEHHBIX MOZEIIEH B Ipynnax, HOJr0TOBKA K MEPOIPUSATHUSM,
ceszaHHbiM ¢ JIET'O. BripaGoTka W yTBEpKIEHHUE TEMBbI, B paMKax KOTOPOM
OyneT  peaau3oBbIBaThCS  MpoeKT.  KoHCTpyupoBaHue  MoJeNld, €€
IporpaMMUpOBaHuE Tpynnod  paspaboruukoB. Ilpe3eHranus  Monene.
BeictaBku. CopeBHOBaHHS.

DopMBbI KOHTPOJIS
1. Ilpaktuueckue 3aHATUSA
2. TBopueckue MPOEKTHI
[Ipu opranuzanuum NOpaKTUYECKUX 3aHSATAA U TBOPUYECKUX IPOCKTOB
bopMUpPYIOTCST Majible TPYMIBI, COCTOAIME U3 2-3 oOydaronuxcs. Jis kaxaou
TpyNIbl BBIACIACTCS OTHAEIbHOE padouee MEeCTO, COCTOsIIee U3 KOMIIbIOTEpa
U KOHCTPYKTOpA.
[Ipeobnanaromeit popMoit TEKyIIero KOHTPOJIsSI BBICTYHAET MPOBEPKa
paboTocmocoOHOCTH pobdoTa:
® BBISICHEHHUE TEXHUYECKOM 3a/1a4H,
e onpeneNeHue MyTel pelIeH sl TEXHUYECKOH 3a/1auu.
KoHntposb ocymectBisiercss B (hopMe TBOPUECKUX MPOEKTOB,
CaMOCTOSITEJIbHON pa3pabOTKu padoT.



MeToabl 00y4eHust

1. [lo3naBaTenbHBIA (BOCHpPUATHE, OCMBICIICHHUE W  3allOMUHAHUE
yYalllUMKCST HOBOTO Marepuajia ¢ TNPUBJICUYECHUEM HAONIOJACHHUS TOTOBBIX
MIPUMEPOB, MOJICTIMPOBAHUSA, U3YYCHUSI WJUTKOCTPALM, BOCHPHATHUS, aHAINA3A U
0000IIeHHS] MaTePHAIIOB);

2.  Meron npoekToB (Ipy YCBOCHUU M TBOPYECKOM IPUMEHEHHN HABBIKOB U
YMEHHUH B TIporiecce pa3paboTKu COOCTBEHHBIX MOJICIICH )

3. Koutponpubiii Meron (mpu BBIBICHHM KadecTBa YCBOCHHS 3HAHUA,
HABBIKOB M YMEHHM M UX KOPPEKLHUSA B MPOLECCE BBINOJHEHUS NMPAKTHUYECKUX
3aJIaHuMN )

4. TI'pymmnoas pabota (MCIOJB3YeTCs MPU COBMECTHOM COOpKE MojeseH, a
TaKXe MPH Pa3padOTKe MPOCKTOB)

@opMblI OPraHu3alMu y4eOHbIX 3aHATHI

e YPOK-KOHCYJbTalWs;

o TPAKTUKYM;

e YPOK-TIPOEKT;

e YPOK IPOBEPKHU U KOPPEKIMHU 3HAHUN U YMECHUM.

e  BBICTaBKQ;

e CMOTp.

Pa3paboTka Kkaxmoro Tmnpoekra peanusyercs B (opmMe BBIOJHEHUS
KOHCTPYMPOBAHMSI ¥ TMPOTPAaMMHUPOBAHUSA MOJEIM poboTa i perieHUs
MPEJIOKEHHOM 3aJaUH.

Y4eOHble MaTepHAJIbI:

Ha6op xouctpykropoB LEGO MINDSTORMS Education EV3
[Tporpammuoe obecneuenrne LEGO

O6opynoBaHNe UHKEHEPHOTO Ki1acca

KommbroTepsl 41 00ydaronmxcs

Kommbrorep s nemarora

Marepuanbsl HHTEpHET PECYPCOB

No bk wdE

CpenctBa peanuzauuu UKT maTepualioB Ha ypoke (IPOEKTOP, IKpaH)

IIpumepHBIE TEMBI IPOEKTOB:

1. CnopoekTupyiiTe U MOCTPOWTE ABTOHOMHOT'O poO0Ta, KOTOPBINA JIBHXKETCS
I10 IIPaBUJIILHOMY MHOTOYI'OJIBHUKY U U3MEPSAET PACCTOSIHUE U CKOPOCTh

2. CHopoeKkTUpyHTe M MOCTPOWTE aBTOHOMHOTO pPo00Ta, KOTOPBIA MOXKET
IIepeIBUraThCs:

e  Ha paccTosiHue 1 M



®  UCHOJB3YS XOTs Obl OAMH MOTOP

®  HCHOJB3YS AJIA IEPEABUKEHUS KoJleca

® 2 TaKkXKe MOXET 0TOOpa)kaTh Ha IKpaHe MPONACHHOE UM PACCTOSIHUE

3. CrhpoexkTupyiTe U MOCTPOUTE aBTOHOMHOTO pPO0OOTa, KOTOPBIM MOXKET
MepeMeIaThCs U:

®  BBIYUCIATH CPEIHIOK CKOPOCTh

®  MOXET 0TOOpa)kaTh Ha IKpPaHE CBOIO CPEJIHIOI CKOPOCTh

4.  CopoexTupyiTe U HOCTPOWTE aBTOHOMHOTO poOOTa, KOTOPBIA MOMKET
NEPEIBUTATHCS

e  Ha paccrosHue He MeHee 30 cm

®  HCHOJB3YS XOTA Obl OJUH MOTOP

®  HE HUCIOJb3Ys AJIA EPEABMKEHUS Kojeca

5.  CropoekTupyiTe, MNOCTPONTE U 3ampOrpaMMHUpYyHTE poOOTa, KOTOPHIM
MO>KET JIBUTAaThCS BBEPX MO KaK MOKHO 00Jiee KPyTOMY YKIIOHY.

6. ChpoekTupyiite, MOCTPONTE U 3ampoTrpaMMHPYHTE pPOOOTa, KOTOPBIN
MOKET IMEepEeIBUraThbCsl MO TPACKTOPUHM, KOTOpas o0O0pa3yeT MOBTOPAEMYIO
reoOMEeTpHUEcKyIo GUrypy (Hampumep: TPEeyrojJbHUK WU KBAAPaT).

7. CnopoekTupyite U noctpoite 6ojee yMHOro pob0oTa, KOTOPHIH
pearupyet Ha OKPYXKaroIlyl0 0OCTaHOBKY. 3aliporpaMMHUPYHTE €ro Jis
UCIIOJIb30BaHUS JAaTYUKOB LIBETA, KACaHUs, M YJIbTPAa3BYKOBOTO JAaTUMKa IS
BOCIIPUATHS PAa3JIUYHbBIX JTaHHBIX.

8. ChpoekTupyiiTe, MOCTPOWTE M 3amporpaMMHUpPYHTE POOOTH3UPOBAHHOE
CYLIECTBO, KOTOPOE MOKET BOCIPUHUMATh OKPYKAIOIIYI0 CPEAY M pearupoBath
CJICIYIOIIHNM 00pa3oM:

e  H37aBaTh 3BYK;

®  WIK OTOOpaXXaTh YTO-TMOO HA dKpaHe moayis EV3.

9. ChopoekTupyiTe, MOCTPOUTE M 3alpOorpaMMUPYHTE POOOTHU3UPOBAHHOE
CYLIECTBO, KOTOPOE MOKET:

®  YyBCTBOBATH OKPYKAIOIIYIO OOCTaHOBKY;

®  pearupoBaTh JBUKEHUEM.

10. CopoektupyiiTe, TOCTPONUTE U 3aNPOrpaMMHUPYUTE POOOTU3UPOBAHHOE
CYLIECTBO, KOTOPOE MOXKET:

®  BOCHPUHUMATH YCJIOBUS CBETa U TEMHOTHI B OKpYKarolie 00CTaHOBKE;

L pearupoBaThb Ha KaKJ10€ YCJIOBHUC PA3JIMYHBIM ITIOBECACHUCM

IIpe3eHTanusi rpynmnoBoro npoexkra
[Iporiecc BBIMOTHEHUSI UTOTOBOM PabOTHI 3aBEpIIACTCS MPOLIETYyPOit
pe3eHTaluU JeHCTBYIOUIET0 podoTa.



[Ipe3eHTanust CONMPOBOXKAAETCA JEMOHCTPAUMEN JIEMCTBYIOIIEH MOJIEIIH
poboTta u mpeAcTaBiIseT co0oi ycTHoe cooOmeHne (Ha 5-7 MuH.),
BKJIIOUAIOIIee B ceOsl ClIeayronyo HH(OPMaIIHIO:

- TeMa 1 000CHOBaHNE aKTYaIbHOCTHU MTPOCKTA;

- 11eJ1b U 33]]Ja4¥ IPOCKTUPOBAHUS;

- Tanbl U KpaTKash XapaKTepUCTUKA MPOCKTHOU JAEATEIBHOCTHA Ha KAXKIOM M3
JTaIoB.

OreHrBaHME BBITYCKHOW PaOOThI OCYIIECTBISIETCS IO Pe3yJIbTaTaM
Mpe3eHTAINH poOOTa HA OCHOBE OTPEICTICHHBIX KPUTEPHECB.

B pe3yabTaTte u3yueHusi Kypca 00y4aromuecst 10/KHbI:
3HATH/MIOHUMAThH

1. poab u MecTo pOOOTOTEXHUKHU B dKU3HU COBPEMEHHOT'O OOILIECTBA;

2. OCHOBHBIC CBEJICHUE M3 UCTOPHH Pa3BUTUS POOOTOTEXHUKU B Poccum u
MUDE;

3. OCHOBHBIX MOHITHSI POOOTOTEXHUKH, OCHOBHBIE TEXHUUYECKUE TEPMHUHBI,
CBSI3aHHBIE C MPOIIECCAMHU KOHCTPYHUPOBAHUSA U TIPOTPAMMHUPOBAHUS POOOTOB;

4. mpaBuia U Mepbl 0€30M1aCHOCTU NIPU PabOTE € ANEKTPOUHCTPYMEHTAMU;

5. oOuee ycTpOHCTBO U IPUHLIUIIBI IEHCTBUS pOOOTOB;

6. OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIaCCOB POOOTOB;

7. 0OIIyI0 METOAMKY pacueTa OCHOBHBIX KHHEMATHUECKUX CXEM;

8. MOpPSIOK OTHICKAHUS HEUCIIPABHOCTEH B Pa3IMYHBIX POOOTU3UPOBAHHBIX
CUCTEMAX;

9. MeToauKy MpOBEpKH pabOTOCTIOCOOHOCTH OTACIBHBIX Y3JIOB U JeTaJCH;

10. OCHOBBI MOMYJSPHBIX A3BIKOB MPOTPAMMUPOBAHHS;

11. mpaBuna TEXHUKU OE30MACHOCTH MpU padoTe B KaOWHETE OCHAIIEHHBIM
AIIEKTPOOOOPYI0OBAHUEM;

12. oCHOBHBbIE 3aKOHBI ANEKTPUUYECKUX IIETIeH, MpaBuia 0e30MacHOCTH TpU
paboTe ¢  DJCKTPUYECKUMHU  LEMSAMH, OCHOBHBIE  PaaUOdTIEKTPOHHBIC
KOMIIOHEHTHI;

13. ompenenenuss pOOOTOTEXHUYECKOTO YCTPOMCTBA, Hauboee
pacnpocTpaHeHHbIE CUTYalllU, B KOTOPBIX IPUMEHSIOTCS pOOOTHI;

14. uMeTh mpeAcTaBiCHMS] O MEPCHEKTUBAX PA3BUTHUSI POOOTOTEXHMKH,
OCHOBHBIE KOMITOHEHTHI TIPOTPAaMMHBIX CPEJ;

15. OCHOBHBIE TPHUHIHUIIBI KOMIBIOTEPHOTO YIPABICHUS, Ha3HAUYCHUE U
OPUHLUIB pabOThl LIBETOBOTO, YJABTPAa3BYKOBOI'O JAaTYMKa, JaT4MKa KacaHus,
pa3IMYHBIX UCTIOJHUTEIbHBIX YCTPOUCTB,;

16. paznuyHbIe CIMOCOOBI TEpeaaud MEXaHWYECKOTO BO3JCHCTBUSA,
pa3IUYHbIE BUBI IIACCH, BUIbI U Ha3HAYECHNE MEXaHMUECKHUX 3aXBaTOB;



yMeTh
1. coOupatb mpocTeiiime MoIeH ¢ ucroiib30BanuemM EV3;

2.  CaMOCTOSITENIbHO MPOEKTUPOBATh U COOMPATh M3 TOTOBBIX JETajei
MaHHUIYJISTOPHI 1 pOOOTOB PA3IMYHOIO Ha3HAYEHHUS;

3. HKCIOJIb30BaTh Ui MPOTPaAaMMHPOBAHHUS MHUKpOKoMIbioTep EV3
(mporpammupoBath Ha auciuiee EV3)

4. BrajeTb OCHOBHBIMH HaBbIKAMU paOOTBI B BHU3yaJIbHOW cpefe
IpOrpaMMHUPOBAHUs, TPOrPAMMHUPOBATH COOPAHHBIE KOHCTPYKLMM MOJ 3aJa4u
Ha4yaJbHOTO YPOBHS CIIOXKHOCTH;

5. pa3pabaThIBaTh U 3aMMCHIBATh B BU3YAJIILHON Cpelie TPOrpaMMUPOBaHHUS
TUIIOBBIE YIIPaBJIEHUS POOOTOM

6. TONB30BAaTHCA KOMITBIOTEPOM, IPOTPAMMHBIMH MPOTYKTaMH,
HEOOXOIUMBIMU ISl OOY4YEHUS IPOTPAMME;

/. monbuparth HEOOXOAMMBIE HATYUKU M HCIOJIHUTEIbHBIE YCTpOICTBa,
coOupaTh MPOCTEUIINE YCTPOMCTBA C OJHUM WM HECKOJBKUMH JaTYUKaMHU,
coOupaTh U OTIAKUBATH KOHCTPYKLIUU 0a30BbIX pOOOTOB

8. mpaBWIBHO BHIOMpPATh BUJ IEpelaydl MEXaHHUeCKOro BO3ACUCTBUSA IS
pPa3IUYHBIX TEXHUYECKUX CUTyalluid, COOMpaTh JEHCTBYIOIIME MOJIETU pOOOTOB,
a TaKXe UX OCHOBHBIE y3JIbl U CHUCTEMBI

9. BecTH MHAMBUIYaJbHBIE U TPYNIIOBbIE UCCIEI0BATENbCKIE PAOOTHI.

O6mue yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITEIbHOCTH

ITo3naBaTe/ibHAA 1€ATEJIbHOCTD

Ucnonb3oBanue Jis1 MO3HAHUS OKPYKAIOIIETO MHUpPa Pa3IMYHBIX METOJIOB
(HaOnroieHre, W3MEpPEHHE, OIBIT, JKCICPUMEHT, MOJCIMpPOBAHHE U Jp.).
OnpeneneHue CTPYKTYpbl OOBEKTa MO3HAHUS, MOUCK W BBIJICICHUE 3HAYMMBIX
(GYHKIIMOHANIBHBIX CBSI3€M M OTHONIICHHM MEXKIYy 4YacTsMHU IEJI0ro. YMEHHe
pa3enaTh NpOLECCHI Ha JTaIbI, 3BEHbS, BBIJICTICHUE

XapaKTePHbIX MPUYUHHO-CIEICTBEHHBIX CBS3EH.

OmnpeneneHre aaeKBaTHBIX CIOCOOOB pEIICHUs] Y4eOHOW 3a7ayl Ha OCHOBE
3aJIaHHBIX ~ anropuTMoB.  KoMOWMHHUpOBaHHME  M3BECTHBIX  aJTOPUTMOB
NEATEIBHOCTH B CHUTYaIUSX, HE MPEIojararoiuux CTaHAapTHOE MPUMEHEHHUE
OJIHOTO W3 HUX.

CpaBHeHHe, COMOCTaBieHUE, KiIacCUPUKalUs, PAHKUPOBAHUE OOBEKTOB IO
OJIHOMY WJIM HECKOJIbKUM TMPEJJIOKCHHBIM OCHOBAHUSM, KPUTEPUSIM. Y MEHHE
pasznuyath (GakT, MHEHUE, J0Ka3aTeIbCTBO, THTIOTE3Y, AaKCHOMY.

HccnenoBanre  HECHOXKHBIX ~ MPAKTUYECKUX ~ CHUTYallMii,  BBIJBHXKCHUE
MPEANOI0KEHUM, MOHUMaHWe HEOOXOJMMOCTH WX TPOBEPKHM HA IPAKTHKE.



Hcnonp30BaHne MPAaKTUYECKUX U JIAOOpPATOpPHBIX  pabOT, HECIOMKHBIX
DKCIIEPUMEHTOB [UIsl JOKA3aTeJIbCTBA BBIJBUTAEMBIX IPEIIIOJIOKEHUMN; OIMCAHKE
pEe3yJbTaTOB 3TUX PadoOT.

TBopueckoe  peuieHMe  Y4eOHbIX M IPAKTHYECKHUX  3a4ad.  yMEHUe
MOTHUBUPOBAaHHO OTKa3bIBaThCsl OT o0OOpasla, HCKaTh OPHUTMHAJIBHBIE DEIICHHUS;
CaMOCTOSITEJIbHOE ~ BBIMIOJIHEHUE PA3MYHBIX TBOPUYECKUX paboOT, ydacTue B
IIPOEKTHOU JNEATEIIBHOCTH.

NudopManiuOHHO-KOMMYHUKATHBHAA 1eATEJIbHOCTh

AJleKBaTHOE€ BOCIHpPHUSTHE YCTHOM peuyd U CIOCOOHOCTh TIepe/aBaTh
COZIepKaHUE IMPOCIYIIAHHOTO TEKCTa B CXAaTOM WA PAa3BEPHYTOM BHUJE B
COOTBETCTBHH C II€JIbIO0 YU€OHOTO 3a/IaHMUsI.

Oco3HaHHOEe O€rjoe YTeHHWE TEKCTOB pAa3IMYHbIX CTWIEH U >KaHPOB,
npoBejicHuEe WH(OPMAIMOHHO-CMBICIIOBOTO aHaliM3a TekcTa. lMcmosb3oBaHue
Pa3IUYHBIX BUIOB YTCHHUS (0O3HAKOMHUTEIIBHOE, IPOCMOTPOBOE, MOHMCKOBOE H
Ap.).

Brnanenne MOHOJOTrMYECKOW M JAMAJIOTMYECKOW PEubl0. YMEHHUE BCTYIATh B
peueBoe OOIIEHWE, Y4YacTBOBaTh B Juanore (MOHUMaTh TOUYKY 3pEHUs
cobeceqHuKa, MPU3HABaTh MpaBo Ha MHOe MHEHHE). Co3maHue MUChbMEHHBIX
BBICKa3bIBaHUW, AaIEKBATHO NEPEAAIOIINX MPOCIYIIAHHYID WU MIPOYUTAHHYIO
uH(OpMAIUI0O C 3aJaHHOM CTENEHBI0 CBEPHYTOCTH (KpPaTKO, BBIOOPOUHO,
noaHo). CocTaBlieHHE IIaHA, TE3UCOB, KOHCMEKTa. [IpuBeacHHE NPUMEPOB,
nondop aprymMeHToB, (GopmyiaupoBaHue BbIBOAOB. OTpakeHHWE B YCTHOW WIIU
MMCbMEHHOM (pOpMe pe3yJIbTaTOB CBOEH AESATENbHOCTH.

YMenue nepedpazupoBath MbICTH (OOBACHITh «MHBIMU CIIOBaMu»). BriOop u
WCIIOJIb30BaHUE BBIPA3UTEIBHBIX CPEJICTB SI3bIKa M 3HAKOBBIX CUCTEM (TEKCT,
TabnauIa, CcxeMa, ayJuOBU3yaJIbHBIM psii W Jp.) B COOTBETCTBUM C
KOMMYHUKATUBHOM 3a/1a4ueit, cpepoit u cuTyarnuen oomeHus.

Hcnonb3oBaHue AJis pelleHUs] MO3HABATEIbHBIX 1 KOMMYHUKATHUBHBIX 3a7a4
pPa3TUYHBIX HMCTOYHUKOB HHGOPMAIMK, BKIIOYAs SHIUKIONEINH, CIOBAapH,
HNuTepHeT-pecypchl u apyrue 6a3bl JaHHBIX.

PeduexkcuBHas 1esiTeJIbHOCTD

CamocTosiTenbHasE OpraHu3alus y4eOHOM JesTeTbHOCTH (ITOCTAHOBKA IIEJIH,
IJIAHUPOBAHUE, OMpPEACICHUE ONMTUMAIBLHOTO COOTHOIICHHS I U CPEACTB U
1p.). Bnagenue HaBbIKAMH KOHTPOJISI M OLICHKU CBOEH JEATEIbHOCTH, YMEHHEM
MPEIBUACTh BO3MOXKHBIE TOCIEACTBUS CBOMX AeucTBUM. llouck m ycTtpaHeHue
MPUYUH BO3HUKIIMX TpymHOCTeH. OlIEHMBaHUE CBOWX YYEOHBIX JOCTHKEHUH,
MOBEJICHUS, YePT CBOEH JUYHOCTHU, CBOEro (DPU3UYECKOTO U SIMOIMOHAIHLHOTO
cocrossaus. (Oco3HaHHOE ompezeneHne cPepbl CBOUX  HHTEPECOB M
BO3MOKHOCTEM.






CoOro/ieHre HOPM TOBEACHUSI B OKPYXKAIOIIEH cpefie, MpaBuil 3J10POBOTO
o0pa3a KU3HHU.

Bnagenne ymeHHsIMH  COBMECTHOM  JE€SATEIBHOCTH: COIVIACOBAHHE U
KOOpAWHALIMS JACSATEIBHOCTH C JAPYTUMHU €€ YYaCTHUKaMHU; OOBEKTHUBHOE
OIICHMBAHME CBOETO BKJIaJa B pEIICHUWE OONMX 3a/ad KOJUIEKTHBA; Y4YeT
O0COOCHHOCTEH Pa3IUYHOTO POJICBOTO MOBEJAEHUS (JTUIEP, MOTUYUNHEHHBIA U JIp.).

OlieHMBaHUE CBOEH JIESITEIBHOCTH C TOYKHU 3PEHUS] HPABCTBEHHBIX, ITPABOBBIX
HOPM, 3CTETUYECKUX II€HHOCTEH. VCronap30BaHME CBOMX IPaB M BBINIOJHECHUE
CBOMX OOSI3aHHOCTEM Kak TpakJaHWHA, 4WIeHa oOIecTBa W y4eOHOro
KOJIJICKTHBA.

Cnmcok ureparypbl

1. Oscsnunkas, JLKO. Kypc mnporpammupoBanusi pob6ora Lego
Mindstorms EV3 B cpene EV3: uzn. Bropoe, nepepad. u gomoi. / JLIO. Os-
csautkas, J[.H. OBcsaunkuit, A.Jl. OBcsaunkuii. — M.. «Ilepo», 2016. — 296
C.;

2. Komocos JI. I'. [lepBbrit mar B poboTtoTexHuky. [Ipaktukym mmist 5-6
kiaccoB\ J[. I'. Komocos. — M.: BUHOM. Jlabopatopus 3Hanwuii, 2012 — 292
C.

3. Bbraor-coo6miectBo moduteneit po6otos Jlero ¢ mpumepamu mporpaMm
[DnexTponnsbIi pecypce] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4. JlaGopaTtopHble MPAKTHUKYMbI IO MPOTPAMMUPOBAHUIO [ DIEKTPOHHBIN
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

5. OO6pazoBarenpHas nporpamMma «BBeneHne B KOHCTpYHPOBaHHE pOOO-

TOB» U T'paUUECKuil S3bIK TPOrPaMMUPOBAHUS POOOTOB [DNEKTPOHHBIN pe-
cypc] / http://learning.9151394.ru/course/view.php?id=280#program_blocks
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